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(54) MOflY^b TOnnMBHblX 3J1EMEHT0B M SATAPEfl HA ErO OCHOBE 



(57) PecpepaT: 

M3o6peTeHne 
sneiweHTaM (T3) v\ MO>KeT 6biTb v 
npn npon3BOflCTBe Moaynew T3 w 6aTapetf Ha nx 
ocHOBe. TexHMHecKUM pe3y^bTaTOM 
M3o6peTeHna ABnaeTca co3AaHne MOAyna u 
6aTapen T3, o6raflaiomwx yfloGcTBOM 
OTpa6oTKU n noBbiLueHHOM OKcnnyaTai^HOHHOM 
Hafle>KHOCTH. CornacHO M3o6peTeHMK) MOAyJib 
T3 coflep>KHT, no MeHbLuefi Mepe, flBa 
np^MoyronbHbix T3, Ka>KflbiM v\3 Korapbix 
BKnKwaeT aHOfl o TOKOBbiM KonneKTopoM m 
M3onfii4MOHHOM paMKotf, paonono>KeHHOM no 
nepucpepnn aHOfla m o6pa3yK>metf aHOflHyto 

KaMepy, K3T0A C TOKOBbiM KonneKTopoM n 

M3onai4MOHHoti paMKOM, pacnonoweHHotf no 
nepucpepHU Karafla n o6pa3yiomeii KaraflHyio 
KaMepy, n 3neKTpo.nl/iTHyK) KaMepy, 

06pa30BaHHyiO HSOJlflU^OHHOpi paMKotf n 

pacnono>KeHHyK) Me>Kfly aHOflOM n KaTOflOM, 
M3on?ii4HOHHbie paMKH no nepucpepnn CHa6>KeHbi 
OTBepoTHfiMM a™ noflBOfla v\ OTBOfla BOAopofla, 
KHc;iopofla/B03Ayxa n sneKTpojiwTa v\ KaHanaMU, 
coeAMHaioi^MMH yKa3aHHbie OTBepcTna g 
cooTBeTCTByioL^HMM KaMepaMH. Bee OTBepcTna 
m KaHa/ibi pacnojio>KeHbi Ha BepxHefi m HUXHew 
CTopoHax n3onfiL(noHHbix paMOK, a nepe3 

60KOBbie CTOpOHbl H30nSL(HOHHblX paMOK 3a 

npefle/ibi T3 BbiBefleHbi TOKOBbie Konneiaopbi. 
OTBepcTMfl p?\R noflBOfla w OTBOfla BOflopoAa b 



aHOAHbie KaMepbi pacnono>KeHbi Ha BepxHefi 

CTOpOHe H30JlflUMOHHblX paMOK. OTBepCTMfl A™ 

noABOfla KHcnopoAa/B03flyxa b KaTOAHbie 
Kaiviepu pacnono>KeHbi Ha BepxHeCi CTopoHe 
paMKM, a OTBepcTna ppn OTBOfla 
KncnopoAa/B03Ayxa pacnono>KeHbi Ha HHWHetf 

CTOpOHe l/l30JlHU,HOHHblX paMOK, npH 3TOM 

OTHOiueHne nnomaAePi OTBepcTi™ a™ OTBOfla n 
noABOAa KHcnopoAa/B03Ayxa cocTaB/ifleT ot 1 ,9 
AO 2,2. OTBepoTM^ a™ noABOfla sneKTpornTa b 
sneKTpornTHbie KaMepbi pacnonoxeHbi Ha 
HH>KHe£i CTopoHe paMOK, a OTBepcTHa pf\a 
OTBOAa 3/ieKTponnTa pacnono>KeHbi Ha BepxHefi 

CTOpOHe H30/lflL(HOHHblX paMOK, np/l 3TOM 

OTHOiueHMe nnomaAeM OTBepcmfi pfin OTBOAa n 
noABOAa sneKTponi/iTa cocTaBnaeT ot 1,7 ao 
2,0. Ka>KAoe m OTBepcTi/ifi a™ noABOAa h 
OTBOAa sneKTponnTa coeA^HeHO c 
sneKTpojinTHbiMn KaMepaMH AByMfi 
Ayroo6pa3HbiMM KaHanaMH, npn stom OTBepoTMfl 
Ana noflBOfla n OTBOAa sneKTporiMTa w 
Ayroo6pa3Hbie KaHanbi oxBaTbiBaioT no 
BHeniHeMy nepuMeipy Bee ocTanbHbie 
OTBepcTus, o6pa3yn TennoBow 3KpaH. Ha 

HMJKHeM CTOpOHe M30Jlf1L(H0HHblX paMOK 

BbinonHeHbi TexHonornHeoKMe OTBepcTun, 
coeflUHeHHbie KaHanaMU c aHOAHbiMn KaMepaMM 
TonnnBHbix sneMeHTOB. BaTape^ T3 co3AaHa Ha 
6a3e yKa3aHHbix MOflynen. 2 c. n 26 3.n. cp-nbi, 
2 kin. 
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(54) FUEL CELL MODULE AND BATTERY BUILT AROUND IT 



(57) 

FIELD: fuel cells for producing modules 
and batteries around them. SUBSTANCE: fuel 
cell module has at least two rectangular 
fuel cells each incorporating anode with 
current collector and insulating frame over 
its periphery to form anode chamber; cathode 
with current collector and insulating frame 
over periphery to form cathode chamber; and 
electrolyte chamber with insulating frame 
between anode and cathode; insulating frames 
arranged over periphery are provided with 
holes for inlet and outlet of hydrogen, 
oxygen/air, and electrolyte as well as ducts 
to provide communication between these holes 
and respective chambers. All holes and ducts 
are made on upper and lower sides of 
insulating frames; current collectors are 
brought out of fuel cells through sides of 
insulating frames. Holes for admitting 
hydrogen to anode chambers and discharging 
it therefrom are located on upper side of 
insulating frames. Those for oxygen/air 



inlet to cathode chambers are arranged on 
upper side of frame and holes for oxygen/air 
outlet, on lower side of insulating frames; 
ratio of areas of oxygen/air outlet and 
inlet holes is 1.9 to 2.2. Holes for 
admitting electrolyte to electrolyte 
chambers are provided on lower side of 
frames and those for its discharging, on 
upper side of insulating frames; ratio of 
areas of electrolyte outlet and inlet holes 
is 1.7 to 2.0. Each of electrolyte inlet and 
outlet holes communicates with respective 
electrolyte chamber by means of two 
bow-shaped ducts; electrolyte inlet and 
outlet holes and bow-shaped ducts embrace 
all remaining holes over outer perimeter to 
form heat shield. Process holes are made on 
lower side of insulating frames which 
communicate with anode chambers of fuel 
cells. Fuel cell battery is built around 
mentioned modules. EFFECT: facilitated 
harnessing, enhanced operating reliability. 
28 cl, 2 dwg 
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M3o6peTeHne othochtcs k oonacTH 
TonnuBHbix sneMeHTOB (T3) n MO>KeT 6biTb 
ncnojib30BaHO npn npon3BOACTBe MOAynePi T3 

CnOHCTOfi paMOMHOM KOHCTpyKU.HH C 

BHyTpeHHMMM KOJlHeKTOpaMM nOflBOfla H OTBOAa 

pa6oHnx Ten 

M3BecTeH MOAyrib T3 cpnnbTp-npeccHoii 

KOHCTpyK14MM, COAep>KaU4HPi MHO>KeCTBO T3 
paMOHHOM KOHCTpyKL^MM 0 l/130nflU,HOHHblMH 

paMKaMM. Ha nepucjDepMM paMOK paBHOMepHO 
pacnono>KeHbi OTBepcTHH a™ noABOAa u 
OTBOAa paooMHX Ten. SneKTpwMecKafl 
KOMMyTaL^Mfl T3 b MOAyne ocymecTBnfieTCfi 
nocpeACTBOM 6nnonapHbix nnacTMH (FR, 
2300425, H 01 M 8/24, 08.10.1976). 

HeAocTaTOK AaHHoro MOAyna T3 CBfi3aH c 

OTCyTCTBI/ieM BHeiUHHX TOKOBblBOAOB OT K3>KA0r0 
T3, HTO OrpaHMMMBaeT B03MO>KHOCTb 

3fi6KTpMH6CK0M KOMMyTau,nn b MOAyne ntwjb 
nocneAOBaTenbHbiM coeAHHeHneM 3a cneT 
6wnorifipHbix nnacTHH. KpoMe Toro, pa3MemeHne 
OTBepcTMM no BceMy nepniweTpy M3onnu,MOHHbix 

paMOK nOnHOOTbK) HOKnKWaeT B03MO>KHOCTb 

BbinonHeHna BHeniHMX TOKOBblBOAOB ot Ka>KAoro 
T3, a Tao<e ycnowHfieT repMeTM3au,i/»o 
cocTaBnflioinnx T3 b MOAyne. 

M3 M3BecTHbix MOAynefi T3 Hau6onee 
6nn3KMM no coBOKynHOCTM cyw,ecTBeHHbix 
npn3HaKOB i/i AOCTMraeMOMy TexHi/mecKOMy 
pe3ynbTaTy HBnaeTCf] MOAynb T3, coAepwaiAHPi, 
no MeHbweti Mepe, ppa npflMoyronbHbix T3, 

KaXAblM 1/13 KOTOpblX BKniOMaeT aHOA C TOKOBbIM 
KOnneKTOpOM 1/1 M30nflL(W0HH0pi paMKOM, 

pacnono>KeHHoPi no nepi/icpepi/ii/i aHOAa i/i 
o6pa3y(OLAefi aHOAHyfo KaMepy, kstoa c 

TOKOBbIM KOJineKTOpOM M H30nflL(MOHHOpi paMKOpi, 

pacnono)KeHHOti no nepucpepnn KaTOAa m 
o6pa3yn)LAePi KaTOAHyio KaMepy, i/i 
sneKTponnTHyio KaMepy, o6pa30BaHHyio 
M3onfiL(noHHOM paMKoPi n pacnono>KeHHyio 
Me>Kfly aHOAOM u k3toaom, M3onau,noHHbie 
paMKM no nepw£epun GHa6>KeHbi OTBepcTUSMM 
Ana noABOAa m OTBOAa BOAopofla, 
Kncnopofla/B03Ayxa n aneKTponi/iTa n KaHanaMn, 
coeAMHAKJinuMn yKa3aHHbie OTBepcTna c 
cooTBeTCTBytoiAHMM KaMepaMi/i (FR 2564249, H 
01 M 8/04, 15.11.1985). 

HeAOCTaTKOM yKa3aHHoro MOAyna T3 

HBnaeTCfl OTCyTCTBHe BHeWHMX TOKOBblBOAOB OT 

Ka>KAoro T3, hto orpaHi/NHBaeT Bapi/iaHTbi 
aneKTpuHecKoPi KOMMyTau,nn T3 ronbKO 
nocneAOBaTenbHbiM coeflUHeHneM nocpeACTBOM 
OMnonapHbix nnacTi/iH, a Tao<e B03MO>KHOCTb 
CKonneHun ny3bipePi b aneKTponnTHbix KaHanax 
n KaMepax v\ KanenbHoPi >khakoctw b ra30Bbix 
TpaKTax. 3to orpaHHHHBaeT bo3mo>khoctm 
ncnonb30BaHMfl MOAynn n CHH>KaeT era 
3KcnnyaTai4HOHHyio Ha,qe>KHOCTb. 

H3BecTHa oaTapea T3, coAepaomafl 

MHO>KeOTBO T3 CnOHCTOM KOHCTpyKL^HM C 
M30nf1L(MOHHblMM paMKaMM, COeAMHeHHblX 

nocneAOBaTenbHO b o6iAyio aneKTpuMecKyK) 
L^enb nocpeACTBOM 6nnonapHbix 
KOMMyTau,noHHbix nnacTHH (US 4640876, H01M 
8/02, 03.02.1987). 

HeAOCTaTKOM yKa3aHHoPi 6aTapew aBnseTca 
cno>KHOCTb ee 3KcnepnMeHTanbHoPi i/i 
TexHonornqecKOM OTpa6oTKH H3-3a HanuMMfl 
oonbuioro KonnnecTBa T3. KpoMe toto, 

OTCyTCTBMe TOKOBblBOAOB H3 Ka>Kfloro T3 

orpaHH^HBaeT B03MO)KHOCTb nx aneKTpiwecKOM 
KOMMyTau.nn b 6aTapee n Ha6opa TpeoyeMbix 
3HaHeHMM HanpaweHHii w TOKa. 

M3 w3BecTHbix 6aTapew T3 Hau6onee 
6nn3K0M no coBOKynHOCTH cyinecTBeHHbix 



AocTuraeMOMy TexHU'-iecKOMy 
pe3ynbTaTy flBnaeTC^ 6aTape^ T3, 
coAep>KaiAafl, no MeHbiueCi Mepe, ABa MOAynn 
T3 (US 5069985, H01M 8/02, 08.12.1991). 
HeAOCTaTKOM yKa3aHHOM 6aTapen flBnaerefi 

OTCyTCTBMe TOKOBblBOAOB H3 Ka>KflOrO T3, 4TO 

orpaHMHMBaeT B03MO>KHOCTb nx sneKTpuHecKofi 
KOMMyTai^MM b 6aTapee m Ha6opa Tpe6yeMbix 
3HaneHnti Hanpa>KeHMfl m TOKa. 

CyiL(HOCTb H306peTeHMfl 

3aAa4eM n3o6peTeHMfl wnneicn co3AaHne 
MOAynfl T3 n 6aTapen Ha era ocHOBe, 
npuroAHbix Ana nio6oM cxeMbi sneKTpn'-iecKoti 
KOMMyTau,nn, oBnaAaioi^nx yAo6cTBOM 
OTpa6oTKH n noBbiLueHHOM 3KcnnyaTaL(noHHOM 

Hafle>KHOCTb. 

YKa3aHHbiM jexHmecmv\ pe3ynbTaT 
AocTuraeTCH TeM, mto MOAynb T3 coAep>KHT, no 
MeHbiueM Mepe, Asa npflMoyronbHbix T3, 

Ka>KAbl£i M3 KOTOpblX BKnioHaeT aHOA c TOKOBbIM 
KOnneKTOpOM V\ HSOnflL^MOHHOM paMKOM, 

pacnonoxeHHoPi no nepucpepnH aHOAa n 
o6pa3yioiAeM aHOAHyio KaMepy, KaTOA c 

TOKOBbIM KOJineKTOpOM M M30J1fll4HOHHOM paMKOM, 

pacnono>KeHHOM no nepwcjsepww KaTOAa m 
o6pa3yioLiieM KaTOAHyio KaMepy, n 
aneKTponnTHyio KaMepy, o6pa30BaHHyio 
H3onfiL(noHHOM paMKoti n pacnono>KeHHyio 

Me>KAy aHOAOM H KaTOAOM , M30nflL(MOHHbie 

paMKM no nepucpepnn CHa6>KeHbi OTBepcTMflMM 
Ana noABOAa n OTBOAa BOAopoAa, 
KncnopoAa/B03Ayxa m sneKTpon^Ta n KaHanaMU, 
coeAHH^ioLUHMM yKasaHHbie OTBepcTM^ c 

COOTBeTCTByiOlAMMH K3MepaMM. ripH 3T0M Bee 

OTBepcTMA \a KaHanw pacnonoxeHbi Ha BepxHePi 

H HM>KHeM CTOpOHaX H30nflL^HOHHblX paMOK, a 
Mepe3 SOKOBbie CTOpOHbl M30nflU,HOHHblX paMOK 

3a npeflenbi TonriMBHoro aneMeHTa BbiBeAeHbi 
TOKOBbie KonneKTopbi. 

L4enecoo6pa3HO, HTo6bi b MOAyne 
TonnnBHbix aneMeHTOB oTBepcTna pj\n noABOAa 
m OTBOfla BOflopoAa Obinn pacnono>KeHbi Ha 
BepxHeti CTopoHe nson^LinoHHoPi paMKH. 
Pacnono>KeHne OTBepcTHfi Ha BepxHefi CTopoHe 
n3onnL(noHHOM paMKM npeAOTBpaiAaeT 
nonaAaHne KanenbHoPi >khakocth b KaHanu 
noABOAa m OTBOAa BOAopoAa, o6pa30BaHHbie b 
Moayne T3 cooTBeTCTByiomnMn OTBepcTnaMM, 
mto cnoco6cTByeT o6ecneHeHMio 

paBHOMepHOCTH pa3flann BOflopoAa no T3. 

L4enecoo6pa3HO, HTo6bi b MOAyne T3 
OTBepcTHfi Ana noABOAa Kncnopofla/B03flyxa 
6binn pacnono>KeHbi Ha BepxHefi crapoHe 
paMKM, a OTBepcTMfl Ana OTBOAa 
KMcnopoAa/B03Ayxa pacnono>KeHbi Ha HHWHefi 
crapoHe H3onai4MOHHbix paMOK. TaKoe 
pacnono>KeHne yKa3aHHbix OTBepcTHfi npn 
noqBneHMM KanenbHOM >kmakocth b KaTOAHbix 
KaMepax o6ecne4HBaeT nx BbiHoc noTOKOM ra3a. 

L4enecoo6pa3HO, HTo6bi b MOAyne T3 
OTBepcTna A^fl noABOAa sneKTponMTa 6binn 
pacnono>KeHbi Ha HH>KHePi crapoHe paMOK, a 
OTBepcTna Ana OTBOAa sneKTponnTa 
pacnono>KeHbi Ha BepxHePi crapoHe 
n3onni4HOHHbix paMOK. TaKoe pacnono>KeHne 
yKa3aHHbix OTBepcTHfi npn HanuHMM ra30Bbix 
ny3bipePi b sneKTponnTHofi KaMepe 
o6ecneHMBaeT mx BbiHoc tiotokom aneicrponnTa. 

L4enecoo6pa3HO, HTo6bi b MOAyne T3 
OTBepcTun pf\a noABOAa KncnopoAa/B03Ayxa 
6binn MeHbiue OTBepcTHfi Ana OTBOAa 
KncnopoAa/B03Ayxa, npn stom OTHOiueHue 
nnoiAaAefi OTBepcTHfi ppn OTBOAa n noABOAa 
KncnopoAa/B03Ayxa cocTaBnaeT ot 1,9 ao 2,2. 
YKa3aHHoe cooTHOiueHMe nnomaAefi 



o6ecneHMBaeT paBHOMepHOCTb 
Kucnopofla/ B03flyxa no sneMeHTaM MOflyna h 
6aTapen. 

L4ejiecoo6pa3HO, hto6n b MOflyne T3 
OTBepcTMfl a™ noflBOfla sneKTponwTa 6binn 
MeHbLue OTBepcTMM nnfl OTBOfla aneKTponnTa, 
npn stom, OTHOiueHne nnomaflew OTBepcTnti ana 
OTBOfla n noflBOfla aneKTponnTa cocTaBnaeT ot 
1,7 flo 2,0. YKa3aHHoe cooTHomeHHe nnoLflaflefi 
o6ecneMMBaeT Tpe6yeMyio paBHOMepHOCTb 
pa3flann sneKTponMTa no T3, BxoflHLfli/iM b 
cocTaB MOflynePi n 6aTapen. 

L4ejiecoo6pa3HO, HTo6bi b MOflyne T9 
OTBepcTwa Ana noflBOfla 3neKTponi/iTa 6bmn 
pacnojioweHbi Hnwe Bcex ocranbHbix OTBepcTMM, 
a OTBepcTMfl flnfi OTBOfla sfieKTponnTa 6binn 
pacnono>KeHbi Bbiiue Bcex ocTanbHbix 
OTBepcTMM, npi/i stom Ka>Kfloe 1/13 OTBepcTuw flnn 
noflBOfla n OTBOfla sneKTponma 6bino 
coeflMHeHO c aneKTponnTHbiMM KaMepaMH flByMfl 
flyroo6pa3HbiMH KaHanaMW. B pe3ynbTaTe TaKoro 
pacnono>KeHMfi OTBepcTHfi flnn noflBOfla n 
OTBOfla aneKTponnTa u ayroo6pa3Hbie KaHanu 
oxBaTbiBaioT no BHeiuHeMy nepuMeTpy Bee 
ooTanbHbie OTBepoTHfl, o6pa3ya TennoeoM 
3KpaH. HannMne TennoBoro SKpaHa 
npeflOTBpaiflaeT B03MO>KHOCTb KOHfleHcai^ni/i n 
o6pa30BaHMfi KanenbHofi jkmakocth b aHOflHoti i/i 
KaTOflHoCi KaMepax, a TaioKe b noflBOflfunnx n 
OTBOflflii^MX OTBepcTMflx m KaHanax. 

L4enecoo6pa3HO, HTo6bi b MOflyne T3 Ha 

HM>KHeM CTOpOHe M30TlflLlMOHHblX paMOK 6bUlH 

BbinoriHeHbi TexHonori/inecKtie OTBepcTnq, 
coeflMHeHHbie KaHanaMU caHOflHbiMn KaMepaMi/i 
T3. HanuMue TaKnx OTBepcTufi no3BonaeT 
yflaiiflTb H3 aHOflHbix KaMep KanenbHyio 
)KMflKocTb, nonaBwyio Tyfla npn 
TexHonornHecKnx onepauMax unn b npouecce 
3KcnnyaTai4nn. 

L(enecoo6pa3HO, MTo6bi CMe>KHbie 
M3onfii4MOHHbie paMKH TonnnBHbix areMemoB b 
MOflyne 6binn MexaHMMecKH coeflMHeHbi 
nocpeflCTBOM CBapKH v\nv\ CKnenBaHnn. 
BbinoriHeHne MOflynetf b BMfle mohojimthom 
KOHGTpyKi^MM oonerHaeT nx OTpa6oTKy n 
ynpomaeT c6opKy h KOMMyTai_(HK3 6aTapen. 

Uenecoo6pa3HO, hto6n k kohl^m tokobhx 
KonneKTopoB, BbixoflflLflMM 3a npeflenu T3, 
6biJin npuKpenneHbi nnacTUHHaTbie TOKOOTBOflbi, 
CHa6>KeHHbie npoflonbHOM npope3bto, b kotopom 
pa3MemeHbi KOHi^bi TOKOBbix KonneKTopoB, npw 

3TOM BepXHMe M HM>KHMe KOHU,bl TOKOOTBOflOB 

BbixoflHT 3a npeflenbi TonnnBHbix aneMeHTOB w 
BbinoriHeHbi b BMfle KBaflpaTHbix 3aKpyrneHHbix 
cpnaHi^eB c OTBepcTnflMM flna KpenneHua luhh 
sneKTpuneoKOM KOMMyTai4nn. 

L4erecoo6pa3HO, htoGn T3 b MOflyne Gbinn 
coeflMHeHbi 3JieKTpnMecKM napanneribHO, 
nocneflOBaTeiibHO urn napanrenbHO 
nocneflOBaTenbHO nocpeflCTBOM "n"-o6pa3Hbix 
ujhh aneKTpuHecKoti KOMMyTai^nn, 

M30nflL(MOHHblX M npOBOflflli^MX npOKTiaflOK. 

CHa6)KeHHbix OTBepcTnaMM, m CTflrnBaioLnefi 

LUnH/lbKM C M30JinU,MOHHblM noKpbiTneM, 

npoxoflflii^ew Mepe3 yKa3aHHbie OTBepcTMfl. 
CTflrMBaioLnafl LiinnribKa MoweT 6biTb BbinoriHeHa 
nonoM, a ee kohl^h nocne KOMMyTai^nn 
pa3BanbL(OBaHbi flnn npeflOTBpau^eHUfl 
ocna6neHHfl CTarnBaioinero ycnnna. Yi<a3aHHas 
sneKTpMMecKaa KOMMyTaL(Mfl OTJinnaeTCfl 
npocTOTOM KOHCTpyKL4Hn n MHoroo6pa3neM 
BapnaHTOB cxeM sneKTpuMecKoro coeflUHeHUfi 
T3. 

L4enecoo6pa3HO, MTo6bi b MOflyne T3 b 
3aBnonMOCTn ot Tuna sneKTpnMecKoPi 



KOMMyTai^MM "n"-06pa3Hbie LUUHbl 

aneKTpuMecKOM KOMH/iyTaunn 6binn ycTaHOBJieHbi 
BepTMKanbHO, ropn30HTanbHO nnn n 

BSpTMKajlbHO M ropM30HTaflbHO. 

L4enecoo6pa3HO, 4To6bi BOflopoflHbie 
Kaiwepbi T3 b MOflyne 6binn pa3fleneHbi 
BepTnKaribHbiM pe6poM, He floxoflflinnM flo 
HMJKHen CTopoHbi aHOflHow KaMepbi, Ha flBe 
npenMyu^eoTBeHHO paBHbie naoTM. fteneHne 
aHOflHow KaMepbi Ha flBe paBHbie HacTM 
o6ecneHMBaeT paBHOMepHyfo pa3flany BOflopofla 
no noBspxHOCTM aneicrpofla. 

l_(eriecoo6pa3HO, HTOObi b MOflyne T3 
KaTOflHbie KaMepbi TonriMBHbix aneMeHTOB 6bmn 
ooeflUHeHbi no B03flyxy napan/iejibHO. 

L4enecoo6pa3HO, MTo6bi b MOflyne T3 
KaTOflHbie KaMepbi TonnnBHbix aneMeHTOB 6bmn 
coeflUHeHbi no KMCTiopofly napanneribHO unH 
napannenbHO nocneflOBaTenbHO. Tun 
coeflUHeHMfl no Kucnopofly Bbi6npaeTCfi H3 
ycnoBun o6ecneMeHMfl flonycTHMoro nepenafla 
flaBneHHki no KOHTypy Kucnopofla. 

Uenecoo6pa3HO, mto6h b MOflyne T3 
sneKTponnTHbie KaMepbi 6binn coeflMHeHbi no 
3neKTponnTy napannenbHO. 

Mto KacaeTcn 6aTapen T3, to OHa coflep>KHT, 
Mepe, flBa MOflyna T3, 



L4enecoo6pa3HO, HTo6bi MOflynn b 6aTapee 
6binn BKmoneHbi no sneKTponnTy napannenbHO. 

L4enecoo6pa3HO, HTo6bi MOflynn b 6aTapee 
6binn BKmoneHbi no B03flyxy napannenbHO. 

L4enecoo6pa3HO, HTo6bi MOflynn b 6aTapee 
6binn BKmoneHbi no KMcnopofly napannenbHO 
nnn napannenbHO nocneflOBaTenbHO. 

L|enecoo6pa3HO, HTo6bi MOflynn b 6aTapee 
6wnn BKnioMeHbi no BOflopofly napannenbHO, 
nocneflOBaTenbHO nnn napannenbHO 
nocneflOBaTenbHO. YKa3aHHoe BKnioHeHne 
MOflynePI T3 no pa6oHMM TenaM onpeflenaeTCfl 
3aflaHHbiMH nepenaflaMM flaBneHMW no 

COOTBeTCTByiOlHHM KOHTypaM. 

L4enecoo6pa3HO, HTo6bi MOflynn b 6aTapee 
6binn BKmoneHbi sneKTpnnecKH, 

nocneflOBaTenbHO v\nv\ napannenbHO 
nocneflOBaTenbHO. CxeMa BKnioHeHHa MOflyneM 
b 6aTapee onpeflenseTcs 3aflaHHbiMn 
3HaneHH3MM Hanpn^eHHn h Tora. 

npoBefleHHbiM aHann3 ypoBHfl TexHnKn 
noKa3an, mto 3a^BneHHaa coBOKynHOCTb 
cymecTBeHHbix npn3HaKOB, n3noxeHHaH b 
cpopMyne n3o6peTeHna, Hen3BecTHa. 3to 
no3BonaeT cflenaTb bnboa o ee cooTBeTCTBMM 

KpHTepMIO "HOBH3Ha". 

flna npoBepKH cooTBeTCTBMfl 3aHBneHHoro 
n3o6peTeHna KpnTepnio "n3o6peTaTenbCKMti 
ypoBeHb" npoBefleH flononHnTenbHbiM noncK 
n3BecTHbix TexHnnecKnx peiueHun c L(enbio 
BbiflBneHnfi npn3HaK0B, coBnaflaioiflnx c 
OTnuHHTenbHbiMn ot npoTOTuna npn3HaKaMM 
3aflBneHHoro TexHnnecKoro penjeHna. 
YcTaHOBneHO, mto 3aflBneHHoe TexHunecKoe 
peiueHne He cneflyeT fiBHbiM o6pa30M H3 
M3BecTHoro ypoBHfl TexHMKM. CneflOBaTenbHO, 
3aflBneHHoe M3o6peTeHne cooTBereTByeT 
KpnTepmo "n3o6peTaTenbCKMM ypoBeHb". 

CyiflHOCTb n3o6peTeHMfi noacHfleTCfi 
HepTe>KaMM n onncaHneM KOHCTpyKL|nn 
3anBneHHbix MOflyns n 6aTapen T3. 

Ha cpnr.1 b aKCOHOMeTpnn npeflCTaBneHbi 
cocTaBnfiioiflne MOflyna T3. 

Ha cpnr.2 b aKCOHOMeTpwn noKa3aHa 

KOHCTpyKL(Mf1 SneKTpMHeCKOM KOMMyTai^MM T3 B 

MOflyne. 

3afiBneHHbiM MOflynb T3 BKmonaeT aHOfl 1 c 



i/i KonneKTopoM (Ha cjonr.1 h 

M30nai_(HOHHOCl paMKOM 2 M KaTOfl 3 c 

KonneKTopoM (Ha cpMr.1 He noKa3aH) m 

M30flfmMOHHOM paMKOM 4. AHOfl 1 M K3T0fl 3 

CHa6)KeHbi TOKOBbiBOflaMU 5 c cftnaHLLaMU 6, 
npuKpenneHHbiMH k TOKOBbiM KonneKTopaM. 
M3onflL^noHHbie paMKM 2 n 4 npn coopKe MOflyna 
o6pa3yioT aHOflHyro KaMepy 7, aneKTponMTHyio 
KaMepy 8 n KaTOflHyio KaMepy 9. l/l3onHL^MOHHbie 
paMKM CHa6>KeHbi OTBepcTHflMH flna noflBOfla m 
OTBOfla BOAopofla 10 b aHOAHyio KaMepy 7, 
OTBepcTMfiMn 11 Ana noflBOfla n OTBepcTHflMM 
12 flna OTBOfla aneicrpojinTa, coeflUHeHHbiMn 
flyroo6pa3HbiMH KaHanaMM 13 c aneKTponnTHOM 

KaMOpOM 8, OTBepOTMflMM flnfl noflBOfla 14 M 
OTBepCTMHMM flflfl OTBOfla 15 

Kncnopofla/B03flyxa. AHOflHaa KaMepa CHaoweHa 
peopoM 16, pa3flenaK)iflHM KaMepy Ha flBe 
paBHbie naoTH, n TexHonornHecKMM OTBepcTneM 
17, coeflUHeHHbiM KaHanoM caHOflHOM KaMepofi. 
B MOflyne 18, coopaHHOM nocpeflCTBOM 
MexaHUMecKoro coeflMHeHMH no M3onau,MOHHbiM 

paMKaM CM6>KHblX COCTaBnfllOLflMX T3, KOHUeBblX 

cnnoBbix nnuT 23 n CTfirnBaioiflnx lunnneK (Ha 
epMr.2 He noKa3aHbi), noflBOflflLflne n OTBOflfliflne 

OTBepCTMH 06pa3yiOT BHyTpeHHHe KOTlTieKTOpbl 

flna noflBOfla w OTBOfla paooMMX Ten (BOflopofla, 
Kncnopofla/B03flyxa, sneKTponMTa). 
GneKTpimecKafl KOMMyTai_(Mfi T3 (cm. dpwr.2) 
ocyifleoTBJifleTCfl nocpeflCTBOM "IT- o6pa3Hbix 
lumh 19, ycTaHaBJiMBaeMbix BepTi/iKanbHO m 

rOpM30HTajlbHO B 3aBHCMMOCTH ot oxeMbi 

coeflMHeHMti T3, npoBOflaiflMX 20 n 

M30nflL(MOHHblX 21 npOCTaBOK C OTBepCTI/lflMM M 

CTflrnBawifleM nonofi wnwribKi/i 22 o 
M3onfiL(noHHbiM noKpbiTneM (Ha cpw\2 He 
noKa3aHo). H3 yKa3aHHbix MOflynefi nyTeM 
sneKTpuHecKoM KOMiwyTaunn n coeflUHeHna no 
pa6o4MM TenaM (BOflopofl, KMcnopofl/B03flyx, 
sneKTponuT) Ha6npaeTca 6aTapea T3 3aflaHH0M 

MOLflHOCTM. 

CBefleHUfl, noflTBepx^atoiflne B03Mox<HocTb 
ocymecTBneHMa M3o6peTeHMq 

3aflBJieHHaa oaTapea T3 paooTaeT 
cneflyiOLflMM o6pa30M, B aHOflHbie KaMepbi T3 
Mepe3 OTBepoTus 10 Ha BepxHeM GTopoHe 

M30fl^L(M0HHblX paMOK nOflBOflMTCfl M OTBOflMTCfl 

BOflopofl, AHOflHaa KaMepa pa3fleneHa pe6poM 

16, He flOXOflflLUMM flO HM>KHeM CTOpOHbl 

M3onflL(noHHOti paMKM, Ha flBe paBHbie MacTM, 
HaiiMMMe pe6pa b aHOflHOM KaMepe 
o6ecneHMBaeT paBHOMepHOOTb pacnpefleneHua 
BOflopofla no noBepxHOCTM aHOfla. 
Paonono>KeHMe BOflopoflHbix OTBepcTMM Ha 

BepXHeM CTOpOHe M30J15mMOHHblX paMOK 

MCKJiic-iaeT BO3MO>KHO0Tb nonaflaHMfl KanenbHofi 

>KMflKOCTM B BOflOpOflHbie KOflJieKTOpbl, HTO 

o6ecneMMBaeT paBHOMepHOOTb pa3flaMM 
BOflopofla no T3. flnsi ooecneneHMF! 

B03MO>KHOCTM yflajieHMfl H3 aHOflHOM KaMepbi 

KaneribHOM WMflKOCTb, nonaBLuetf b Hee npn 
3anpaBKe mum b npoL^ecce SKcnnyaTai^MM, Ha 

HM>KHeM CTOpOHe M30flflL^MOHHOM paMKM 

BbinoriHeHbi TexHonorMMecKMe OTBepcTMfl 17, 
coeflMHeHHbie KaHanaMM c aHOflHbiMM 
KaMepaMM. YKa3aHHbie OTBepcTM^ b MOflyne 

06pa3yK)T BHyTpeHHMM KOJIJieKTOp M n03BOHflK)T 

yflanflTb b npoL(eooe pa6oTbi mtim bo BpeMfl 
pernaMeHTa M3 aHOflHbix KaMep 7 T3 KanexibHyio 

)KMflKOCTb, KpOMe TOTO, yKa3aHHbie OTBepCTMH 
n03BOflflK)T npM Heo6XOflMMOCTM npOMblTb 

aHOflHbie KaMepbi. B KaTOflHbie KaMepbi 4epe3 
noflBOflfliflMe OTBepcTMfl 14, pacnono>KeHHbie Ha 

BepXHeM CTOpOHe M30naL(MOHHblX paMOK, 

noflaeTon KMcnopofl mtim B03flyx. Otboamtoa 



KMCJIOpOfl MJ1M B03flyX Hepe3 OTBepCTMfl 15, 

pacnono>KeHHbie Ha HM>KHeM crapoHe 

MSOJIfll^MOHHblX paMOK. lljlOlflaflb nOflBOflfllflMX 

OTBepcTMM npMMepHO b flBa pa3a MeHbiue 
OTBOflfliflMX OTBepcTMM. 3a c^eT yKa3aHHoro 
cooTHOweHMfl nnoiflafleM OTBepCTMM 
o6ecneHMBaeTcsi paBHOMepHOOTb pasfla'-iM 
KMcnopofla/B03flyxa no KaTOflHbiM KaMepaM T3. 

Pa3MeLfleHMe OTBOflfllflMX OTBepCTMM Ha HMJKHeM 

crapoHe M3oriflL^MOHHbix paMOK o6ecneMMBaeT 

BblHOC KaneTlbHOM Cpa3bl, nOflBMBllieMOU B 

KaTOflHOM KaMepe b npoL(ecce 3anpaBKM mjim 
OKonnyaTaL^MM. 3neKTpoiiMT b sneKTporiMTHbie 
KaMepbi noflBOflMTca CHM3y 4epe3 OTBepCTMM 1 1 , 

OTBOflMTCfl SreKTpOHMT Hepe3 OTBepCTMM 12. 
YKa3aHHbie OTBepCTMfl GOeflMHeHbl c 

3JieKTpOJlMTHOM KaMepoM nocpeflCTBOM flByx 
Ayroo6pa3Hbix KaHanoB 13. rinoiflaflb 
noflBOflfiLflero OTBepcTMM npMMepHO b flBa pa3a 
MeHbiue nnoLflaflM OTBOflfliflero OTBepCTMfl. 
YKasaHHoe cooTHomeHMe nnoiflafleM OTBepcTMM 
o6ecneMHBaeT paBHOMepHOOTb pa3flaMM 
aneKTporiMTa no T3. lloflaMa aneKTporiMTa OHM3y 
m OTBOfl OBepxy o6ecneHMBaeT buhoc ny3bipeti, 
nonaBUJMX npM 3anpaBKe mtim b npoL^ecce 
3KcnnyaTai4MM M3 aneKTporiMTHOM KaMepbi T3. 
3neKTpo/iMTHbie OTBepcTMM m flyroo6pa3Hbie 
KaHaribi oxBaTbiBaioT no BHeniHeMy nepMMeTpy 

BCe nOflBOflfllflMe M OTBOflflLflMe OTBepCTMfl. 

TaKoe pacnono>KeHMfl OTBepcTMM co3flaeT 
TennoBOM 3KpaH, mto npeflOTBpaiflaeT 

B03MO>KHOCTb KOHfleHCaL^MM napOB BOflbl M 

o6pa30BaHMR KanenbHOM >kmakoctm b 

nOflBOflflLflMX M OTBOAf IflMX Ta30BblX 

KonneKTopax B npouecce pa6oTbi T3 b hmx 3a 
oneT npoTeKaHMfl TOKOo6pa3yioifleM peaKi^MM 
Me>Kfly BOflopoflOM w KHonopoflOM reHepnpyiOTCfl 
sneKTposHeprMfl, Tenno m BOfla. 
3neKTpo3HeprMP otboamtca nocpeflCTBOM hjmh 
sneicrpMHecKOM KOMMyTai^MM k BHeniHeMy 
noTpe6MTenio, a Tenno m BOfla OTBOfl^Tcq 
noTOKOM oneKTponnTa m yTMnM3MpyiOTCfl 
M3BecTHbiMM cnoco6aMM nocpeflCTBOM 

CpyHKL4MOHaTlbHblX CMCT0M o6cny>KHBaHHB. 

Ha OCHOBaHMM BblLLieM3J10>KeHHOrO MTOKHO 

oflenaTb BbiBOfl, hto 3a^BneHHbie MOflynb T3 m 
6aTapefi Ha ero ocHOBe MoryT 6biTb 
peanM30BaHbi Ha npaKTMKe c flocTM>KeH MeM 
3aHBneHHoro TexHMHecKoro pe3yribTaTa, t. e. 
OHM COOTBeTCTByiOT KpMTepMK) "npoMbiujfieHHafl 
npMMeHMMOCTb". 

cUopiwyna M3o6peTeHiin: 

1. Moflynb TonriMBHbix sneMeHTOB, 
coflep>KaiflMM, no MeHbiueM Mepe, flBa 
npfiMoyronbHbix TonriMBHbix sneMeHTa, Ka>KflbiM 

M3 KOTOpblX BKJIIOHaeT aHOfl C TOKOBbiM 
KOTineKTOpOM M M30n^L^MOHHOM paMKOM, 

pacnono>KeHHOM no nepMcpepMM aHOfla m 
o6pa3yioifleM aHOflHyio KaMepy, Karafl c 

TOKOBbiM KOnneKTOpOM M M30Jiai4MOHHOM paMKOM, 

pacnono>KeHHOM no nepMcpepMM KaTOfla m 
o6pa3yioLLieM KaTOflHyio KaMepy, m 
sneKTporiMTHyio KaMepy, o6pa30BaHHyio 
M3onaL(MOHHOM paMKOM m pacnono>KeHHyio 

Me>Kfly aHOflOM M KaTOflOM, M30n^L(MOHHbie 

paMKM no nepMcpepMM CHa6>KeHbi OTBepcTMAMM 
flrifi noflBOfla m OTBOfla BOflopofla, 
Kncnopofla/B03flyxa m sneKTporiMTa m KaHanaMM, 

COeflMHSIOIflMMM yK83aHHbie OTBepCTMfl c 
COOTBeTCTByiOlflMMM KaMepaMM, OTnMHaiOlflMMCfl 

TeM, hto Bee OTBepcTMfi m KaHanbi pacnono>KeHbi 

Ha BepXH9M M HM>KHeM CTOpOHaX M30nflL(MOHHblX 

paMOK, a 4epe3 6oKOBbie CTopoHbi 
M3onfiL(MOHHbix paMOK 3a npeflenbi TonnMBHoro 
e KonneKTopbi. 



2. MoAynb TonnnBHbix 3 

OTJlMMaiOIHHtlGa TeM, HTO OTBepCTnfl RDa 

noflBOfla n OTBOAa BOAopoAa b aHOAHbie 
KaMepw pacnono>KeHbi Ha BepxHeii crapoHe 

M30nflL4HOHHblX paMOK. 

3. MoAynb TonnnBHbix sneMeHTOB no n. 1, 

OTflUHafOL^HMOfl TeM, HTO OTBepOTHfl flHfl 

noflBOfla Kncnopofla/B03Ayxa b KaTOAHbie 
KaMepbi paonono>KeHbi Ha BepxHeii cropoHe 
paMKM, a OTBepcTna fljifl otboas 
KncnopoAa/B03Ayxa pacnono>KeHbi Ha hh>kh©m 

CTOpOHe M30flflL4HOHHblX paMOK. 

4. MoAynb TonnnBHbix sneMeHTOB no n. 1, 

OTJlHHaiOLlI,HfiCfl TQM, HTO OTBepCTMH PfW 

noABOAa aneKTponnTa b sneKTponnTHbie 
KaMepbi pacnoro>KeHbi Ha Hn>KHei/i crapoHe 
paMOK, a OTBepoTMfl Ann OTBOAa sneKTponHTa 
pacnono>KeHbi Ha BepxHen crapoHe 

M30flflL4HOHHblX paMOK. 

5. MoAynb ToniiMBHbix aneMeHTOB no n. 3, 
OTnnnaioLAnncfl tqm, hto OTBepoTHf) Ann 
noABOAa KncnopoAa/B03Ayxa b KaTOAHbie 
KaMepu MeHbiue OTBepcTnn Ana OTBOAa 
KncnopoAa/B03Ayxa. 

6. MoAynb TonnnBHbix sneMeHTOB no n. 5, 
OTnnnaioLnnncfl TeM, hto OTHOiiieHne nnomaAen 1 
OTBepcTMM Ana OTBOfla n noABOfla 
Kncnopofla/B03flyxa cocTaBnaeT ot 1 ,9 flo 2,2. 

7. MoAynb TonnnBHbix sneMeHTOB no n. 4, 
OTnnnaioLAnncfl TeM, hto OTBepcTMfi Ana 
noABOAa sneKTponnTa b sneKTponnTHbie 
KaMepbi MeHbiue OTBeparnn arm OTBOAa 
sneKTponnTa. 

8. MoAynb TonnnBHbix sneMeHTOB no n. 7, 
OTnuHa(OLii,nficfl TeM, hto OTHOUueHne nnomaAen 
OTBepcTMM flnn OTBOAa n noABOAa sneKTponnTa 
cocTaBJifieT ot 1,7 flo 2,0. 

9. MoAynb TonjiMBHbix sneMeHTOB no n. 4, 
omnnaioLnnncfl TeM, hto OTBepcTMfl AJifl 
noABOAa sneKTponnTa pacnono>KeHbi huh® Bcex 
ocTanbHbix OTBepcTMR, a OTBepcTna pr\n OTBOAa 
sneKTponnTa pacnono>KeHbi Bbiwe Boex 
ocTanbHbix OTBepcTww. 

10. MoAynb TonnnBHbix sneMeHTOB no nn. 4, 

7, 8, 9, OTHMHaiOli^MMCfl TeM, HTO Ka)KflOe M3 

OTBepcTMM Ann noABOAa n OTBOAa sneKTponnTa 
coeAMHeHO c sneKTponnTHbiMn KaMepaMn AByMH 
Ayroo6pa3HbiMH KaHanaMn. 

1 1 . MoAynb TonxiMBHbix sneMeHTOB no 
moooMy H3 nn. 4, 7-10, OTniwatomnncfl TeM, hto 
OTBepcTHfl Ann noABOAa n OTBOAa sneKTponnTa 
n Ayroo6pa3Hbie KaHanu oxBaTbiBaioT no 
BHeniHeMy nepuMeTpy Bee OGTaribHbie 
OTBepcTun, o6pa3ys TennoBoti 3KpaH. 

12. MoAy/ib rannnBHbix sneMeHTOB no n. 1, 

OTflHHafOLAHfiCfl TeM, HTO Ha HM>KHeM CTOpOHe 
M30flf1L(HOHHblX paMOK Bbino^HeHbi 
TexHonornHeoKne OTBepoTun, coeAMHeHHbie 
KaHanaMn c aHOAHbiMn KaMepaMn TonnnBHbix 
sneMeHTOB. 

13. MoAyJib rannnBHbix sneMeHTOB no n. 1, 

OTTIMHaiOL^HMOfl TeM, HTO OMe>KHbie 

M3on?iL(noHHbie paMKn TonnnBHbix sneMeHTOB b 
MOAyne MexaHnnecKn coeAMHeHbi nocpeACTBOM 

CBapKM HUM CKfieMBaHMfl. 

14. MoAynb TonnnBHbix sneMeHTOB no n. 1, 
OTnnnaioLAnncfl TeM, hto k KOHi^aM tokobux 
KonneKTopoB, BbixoAfliAUM 3a npeAeribi 
TonnnBHbix sneMeHTOB, npnKpenneHbi 
nnacTWHMaTbie TOKOOTBOAbi, CHa6>KeHHbie 
npoAonbHon npope3bio, b KOTopon pa3MemeHbi 
KOHi^bi tokobwx KonneKTopoB, npn 3T0M BepxHne 

M HM>KHMe KOHL^bl TOKOOTBOAOB BblXOAHT 3a 

npeflenbi T' 



BnAe KBaApaTHbix 3aKpymeHHbix i 
OTBepcTMfiMM p?\s\ hcpenneHMfl 
aneKTpuHecKoti KOMMyTai^nn. 

15. MoAynb TonnuBHt 
rio6oMy H3 nn. 1 n 14, OTnunaKJiAHMCfi TeM, hto 
TonnHBHbie sneMeHTbi b MOAyne coeAMHeHbi 
sjieicrpuHeoKH napanneiibHO, nocneAOBaTeribHO 
urn napanreribHO-nocjieAOBaTejibHO 
nocpeACTBOM l~l-o6pa3Hbix hjhh sneKTpuHecKoti 

KOMMyTaU,MM, H30flflL^HOHHblX n npoBOAfliA^x 

npoKnaAOK, CHa6>KeHHbix OTBepcTHflMH, n 

CTflTMBaiOLi^eM UjnUflbKH C H30flf1L(HOHHblM 

noKpbiTKieM, npoxoAfliAeti nepe3 OTBepcTna 

TOKOOTBOAOB, liJMH SfieKTpMHeCKOM KOMMyTaU,MM 

h npoKnaAOK. 

16. MoAynb TonnnBHbix sneMeHTOB no n. 15, 
OTJiMHaioLAMMCfl TeM, hto ninwibKa BbinoriHeHa 
nonoM, a ee KOHU,bi nocne CTfirMBaHnfl 
pa3BanbL40BaHbi. 

17. MoAynb TonnnBHbix sneMeHTOB no 
nio6oMy va nn. 1 n 14, OT.ni/iHaiomwMca TeM, hto 
b saBucnMOCTn ot Tuna sneKTpwHecKoPi 
KOMMyTaunn n-o6pa3Hbie ujmhn sneKTpuHecKOM 
KOMMyTaLinn ycTaHaBnnBaioTCfl BepTHKanbHO, 
ropusoHTaribHO nnn m BepTMKaribHO, n 
ropn30HTanbHO. 

18. MoAynb TonnnBHbix sneMeHTOB no 
nio6oMy \az nn. 1 n 2, OTnunaioiAnCicfl TeM, hto 
aHOAHbie KaMepw TonnnBHbix aneMeHTOB 
pa3AeneHbi BepTnKanbHbiM pe6poM, He 

AOXOAAL4MM AO HH>KHeM CTOpOHbl aHOAHOM 

KaMepbi, Ha A Be nacTH. 

19. MoAynb TonnnBHbix sneMeHTOB no 
nio6oMy M3 nn. 1,2 m 18, OTnunaicinnncfl TeM, 
hto aHOAHbie KaMepbi TonnnBHbix sneMeHTOB 
pa3AeneHbi BepTHKanbHbiM pe6poM Ha ABe 

20. MoAynb TonnnBHbix aneMeHTOB no n, 1, 
OTnnnaKJiAMMCH TeM » MT0 KaTOflHbie KaMepbi 
TonnnBHbix sneMeHTOB coeAHHeHbi no B03Ayxy 
napanneiibHO 

21. MoAynb TonnnBHbix 3neMeHT0B no n, 1, 
OTnnnaioLAMMCJi TeM, hto KaTOAHbie KaMepbi 
TonnnBHbix sneMeHTOB coeAnHeHbi no 
KucnopoAy napannenbHO nnn napannenbHO 
nocneAOBaTenbHO. 

22. MoAynb TonnnBHbix sneMeHTOB no 
niogoMy n3 nn. 1 n 2, OTn^Haioinnnca TeM, hto 
sneKTponnTHbie KaMepw TonnnBHbix sneMeHTOB 
coeflUHeHbi no sneicrponnTy napannenbHO. 

23. BaTapea TonnnBHbix sneMeHTOB, 
coaep>KaiAafl, no MeHbiuen Mepe, Asa MOAyna 
TonnnBHbix sneMeHTa, OTnnnaioi^aflc^ TeM, hto 
MOflyjib BbinonHeH no nio6oMy H3 nn. 1-22. 

24. EaTapea TonnnBHbix aneMeHTOB no n. 23, 
OTnnnaioiAaacfi TeM, hto MOAynn b 6aTapee 
BKnioHeHbi no 3neKTponnTy napannenbHO. 

25. BaTapen TonnnBHbix 3neMeHT0B no n. 23, 
OTnnHaioLAancfl TeM, hto MOAynn b 6aTapee 
BKnioneHbi no B03Ayxy napannenbHO. 

26. BaTapen rannMBHbix sneMeHTOB no 23, 
OTnnnaioLAaflca TeM, hto MOAynn b 6aTapee 
BKnioneHbi no KncnopoAy napannenbHO nnM 
napannenbHO nocneAOBaTenbHO. 

27. BaTapen TonnnBHbix sneMeHTOB no n. 23, 
OTnnnaioiAaacfl TeM, hto MOAynn b 6aTapee 
BKnioneHbi no BOAopoAy napannenbHO, 
nocneAOBaTenbHO nnn napannenbHO 
nocneAOBaTenbHO. 

28. EaTapea TonnnBHbix sneMeHTOB no n. 23, 
OTnnnaioiAaflCfl TeM, hto MOAynn b 6aTapee 
BKnioHeHbi sneKTpnHecKn, nocneAOBaTenbHO nnn 
napannenbHO nocneAOBaTenbHO. 
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